Abstract-Videos have emerged as a dominant medium for educational purposes in many Massive Open Online Course (MOOC) platforms. Online learning videos are visual components of the online learning platforms. They are particularly interesting for students who are visual learners and who learn best by watching the short format engaging videos rather than by just reading or listening to course materials. The paper focuses on the categorization of factors that are responsible for the success/popularity of online learning videos. The research is based on the literature review and video observations of the MOOC platforms, in particular of the Khan Academy and Coursera. In this paper, we propose a tabular and a spider graph as a condensed overview of categories that should commonly be utilized by the online learning video production to make them successful.
I. INTRODUCTION

A. Background Information
E-learning has become the significant trend in education and aims offering a common platform that provides educational material, tools and services to create and deliver training in an effective and economical way. Video is a rich and powerful medium in e-learning. Recent developments in multimedia and Internet technologies have resulted in powerful systems with instructional video components [1] [2] . Many students find video-based courses more natural, easier and clearer than text-based courses. Students' opinion is "video communication is required for each online course because it is helpful in every way" [3] . Recent efforts of organizations like edX, Udacity, Coursera and Khan Academy have produced thousands of educational videos with millions of views to make high quality teaching available to the masses all across the globe [4] .
The online learning videos are the visual components of MOOC platforms. By definition a MOOC is a "massive open online course" which is Internet based and "usually free", "credit-less" and "massive" [5] . The MOOCs have been here for a few years. In 2006 the first MOOC that reached well over 100,000 people over the course of the year 2006-2007 was run; in 2008, Stephen Downes and George Siemens created an online course to prove that you could do connectivist open learning via online learning digital platforms [6] . The year 2012 was called the year of the MOOC where new platforms like Coursera, Udacity and edX emerged. These platforms provide instructor based online videos combined with assessments and interactive demos.
MOOCs provide learning videos, readings, problem sets and forums that help build a community for students, professors and teaching assistants. The course design focuses on presentation and interactivity. The MOOC platform is a combination of education, entertainment and social networking. The medium of teaching is video lecture. The MOOC platforms let you pause the videos and take the quiz to make sure you understand the material. There is immediate feedback. There are forums and discussion boards. They may have homework and final exam [5] . These video based courses are sometimes called xMOOC [7] .
One of the popular online learning platforms focussed on in this paper is Khan Academy [12] . The Khan Academy owner Salman Khan started recording educational tutoring videos and posting them on YouTube in 2006 so his family members could watch them and learn the subjects on their own. More and more people started watching these videos on YouTube and Khan Academy came into existence in 2006. Khan Academy created an educational website that showcased free online learning videos for students all over the world. It has thousands of micro lectures via tutorials stored on YouTube that belong to a wide range of academic videos mostly in mathematics and sciences [8] [9] .
B. Popularity of the Online Learning Videos
Since their existence the MOOC platforms and online learning platforms have attracted massive audience. edX and Coursera claim almost four and half million of enrolees [10] . In a recent study done by researchers on edX platform it was found that students were engaged in watching the videos most of their time [10] [7] . Study of three Coursera courses revealed that many student watched primarily the videos and skipped online discussions and other interactive components [7] . In June 2014, Khan Academy's YouTube channel shows 1499 videos, 1,753,978 subscribers and over 300 million views [11] . They record up to 1 million users in a month who watch on an average 200,000 videos per day [12] . Khan Academy's online videos are used by many schools from around the world to teach the students difficult maths concepts [8] .
C. Purpose of Study, Research Objectives
There are many factors that make the videos compelling to the audience. As these videos are a significant part of MOOC, the content providing organizations spend a lot of money, time and effort for video production and maintenance. Videos are a time consuming medium to produce and cannot be easily modified once produced [4] .These videos are often filmed in diverse styles and media requires production resources and therefore strategizing the best possible methods to allocate the resources [13] . Restructuring a video into shorter segments requires lot of thinking and efforts. It takes many hours to produce one hour of quality video [14] . One hour of video might take somewhere between 5-20 hours depending on the accuracy of the script, how the b-rolls were handled and many other variables from sound to visuals that have an effect on the production cycle.
Online learning videos are hosted on platforms like YouTube and MOOC websites. Apart from video production factors there are external factors related to technology, and social media that can influence the views of these learning videos. The identification and classification of factors that affect video views can help engineers and instructional designers to effectively design and manage online learning videos.
D. Research Questions
This paper deals with the following research questions: To what extent is it possible to categorize the factors related to the success of online learning videos of MOOC and how to formulate them in a condensed overview?
Factors related to the success of online learning video have been taken into consideration independently with the aim to reach at a visualization of the factors. Furthermore, the research team has the intention to underline the necessities for the engineers, designers and video producers to help design and manage online learning videos.
E. Research Design and Structure of the Paper
The paper consists of the following sections that provide the research design to answer the research question. II. LITERATURE REVIEW AND OBSERVATIONS In this section, the main focus is on the qualitative analysis of the factors affecting the video views and the engagement of the online learning videos. The points are studied from research papers, articles and MOOC websites. For easy understanding they are referred to as the success factors of online learning videos.
A. Metrics to Measure Success of Videos
Following [17] , the success of videos is defined by the number of video views. Most popular videos have views ranging from one million and above in a given period of time. However, the average time spent by the user on videos, i.e. the engagement time, also determines the popularity of the videos. Success/popularity of the videos can be measured by the metrics given by YouTube and other video distribution platforms [18] 
B. Factors Related to Video Style
Research was done to study which video type is best liked by students in MOOC. The research paper by Philip Guo, Juho Kim and Rob Robin "How video production affects student engagement" discusses the factors related to the production of the learning videos [7] . The paper presents an empirical study of students' engagement with MOOC videos as measured by how long students are watching the video and if they attempt to take other materials like assessments, quizzes, etc. Engagement is time spent by users on watching the video. Video providers like YouTube use video engagement as an important metric to measure user satisfaction [18] . Research was done on papers of four edX courses in fall 2012 and data related to the engagement styles of videos, video watching sessions of students related to play, pause and resume actions was collected. To extract the video logs edX servers were mined for data. The research was performed on 6.9 million total video watching sessions across four courses.
After analysing the data the following conclusions were made in the paper [7] .
• Shorter videos are more engaging. Shorter videos from 0-3 minutes had the highest engagement rate. Shorter videos can also be planned and properly executed thereby making a good impact on the students. It is recommended that instructors should have video segments of ideally less than 6 minutes.
• Videos with talking heads of professors (where professors are shown) are more engaging than videos where no professor is shown. The professor's face provides a more personal touch to the video and removes the monotony of PowerPoint slides and lectures.
• Khan style video tutorials are more engaging. Khan style videos involve free hand sketching or drawing pictures/concepts on a blackboard while explaining a concept. Khan style videos allow professors to present themselves on the same level as the students rather than talking to them in a traditional teacher student lecture.
• Instructor speaking rate affects video engagement.
Videos where tutors speak quickly with enthusiasm have more engagement.
• Students re-watched tutorials more frequently than lectures. Tutorials (i.e. procedural videos) are rather "how to" while lectures are conceptual.
The video production and video styles can affect the student engagement with the videos [7] .
C. Factors Related to Video Pre-production Planning and Production Phase
The preproduction or planning phase of videos has a direct impact on the engagement of videos. Proper investment in the pre-production produces videos with better effect and engagement [7] .
Partner organizations edit out professors' mistakes and help them navigate MOOC technicalities: computers, microphones, cameras, and lighting are coordinated to produce attentiongrabbing videos [20] . During the recording of videos, instructors use the help of these partner organizations to polish their speech.
D. Factors Related to Video Content, Quality and Related Materials
In the research article "What Makes an Online Instructional Video Compelling?" [13] , a study was conducted at the University of Columbia's online courses to find out which type of videos had most viewers and hits. To learn more about these videos, the analytics of the video hosting platform Kaltura were examined. Factors like number of video views, the average play-through rate (viewing time of video by student) were recorded. Interviews with students were conducted to learn about their learning experience. The following observations were found after studying the videos that had maximum viewers.
• Videos with a direct connection to the course assignments have usually higher views. Students rewatch the same video many times while taking assignments.
• Videos with the professor's wit and humour were the most watched.
• Sophisticated, high quality, professional looking videos with visuals and artefacts were the most engaging.
E. Factors Related to the Video Distribution Channel
YouTube
and it reached an audience of two million single students a month [22] .
Khan Academy has all its videos posted on YouTube. It has 18 channels that group the videos according to their topics and language settings, for example Khan Academy projects, Khan Academy medicine, Khan Academy Hindi, Khan Academy Español [11] . As per YouTube strategy video channels provide lot of features to engage the customers. The channels can be optimized for placement in search, related channels, browse channels, and fed to engage current and potential customers across YouTube [23] . In July 2014, Khan Academy's YouTube network has 65 channels, and 2,073,463 total subscribers. There are currently 32,296 videos and the overall view count is 454,179,409 [11] .
MOOCs like Coursera, edX have their own channels on YouTube where they showcase the learning videos. Along with the videos they give the link to the course website to sign up and participate in the course. Through the channels, users can also share the links of the videos on social networking channels like Facebook, Twitter, Google Plus etc [24] [25] .
F. Factors Related to Social Media and Networking
Community participation on social network, such as on Twitter and Facebook, leads to the phenomenon of viral videos. Videos go viral when individuals or groups of people share a video with a huge group of people which in turn share it with other groups and communities, and so on, creating a chain reaction. The video is thus watched by a massive audience over a period of time, making it viral [26] .
The online learning platforms and MOOC like Khan Academy, Coursera and edX are also present in the social networking platforms like Facebook, Google and Twitter [27] [28] [29] and benefit from the advantages. In a recent research in the year 2013, one of the Coursera courses was promoted through social media [30] . The course "E-learning and Digital Culture" of the University of Edinburgh was taken by 40,000 students from every continent. Prior to the course, instructors sent encouraging emails suggesting students to connect among each other via Google, Twitter and personal blogs. From there, students created further groups on more social media platforms, and communications went viral. The key learning spaces established were Facebook, Twitter, G+, blogs, and other media. These platforms allowed students to interact and share video links and other materials through a huge amount of interaction.
G. Factors Related to Gamification
Gamification is the use of game elements in a non-game context [31] . Gamification concepts can motivate people to engage with the content of a video or a course to build a vibrant community of participation. Gamification is about using data driven techniques used by game designers, and transferred to other digital environments to make them more engaging and drive experiences to make them viral. By using gamification concepts in a course, students get motivated and spend more time on interacting with the information, and enjoy the experience provided by the learning platform. Gamification is based on the following concepts: to capture user attention, and to use big data to generate valuable information to motivate the users [32] [33] .
Khan Academy uses gamification concepts to motivate students. The Khan academy rewards its students with different badges if they engage more with the video content, take quizzes, and challenge themselves for learning. The academy courses have instant feedback and cumulative feedback that are fundamental concepts of game design. The achievement milestones of students are shared in the community. The Khan Academy provides instant statistics about what the user has learned and the time spent on content. Users can drill down to minute data and track their progress [35] [36] .
Gamification concepts can be used to increase views of videos. Successful attempts have been made to increase the views of videos by giving points and the use of game elements to create a viral experience [36] [33] . The gamification concepts can be applied to MOOC platforms to increase their video views and engagement.
H. Factors Related to Mobile Format
The term mobile learning refers to the use of mobile and hand-held devices such as smart phones, laptops and tablet PCs in the delivery of teaching and learning. Recently applications have come to market that are used for workplace learning, teaching and social networking. Mobile learning combines mobile computing with e-learning. The new mobile technologies offer huge potential in terms of flexibility and customization to individual needs. Students in this context expect training that is "just in time, just enough and just for me". In spite of mobile learning's recent development it enjoys high popularity among university students globally [37] .
From a technology point of view mobile devices have become more capable of performing all necessary functions in e-learning. With mobile learning, learning can happen any place and any time as per user's convenience [38] .
The Mobi MOOC course [40] has been aimed at mobile learning and is available through mobile devices. Participants use mobile devices during Mobi MOOC to interact with the course materials. Nearly 70% of the participants preferred to use mobile devices to access the course as it gave them flexibility of place and time to take the course. The course is also integrated in social platforms that brought mobile learning and social media together. With mobile device, learning environment is enhanced and the ability to share knowledge through online discussion is strengthened through social media.
In a recent survey it has been found that mobile video viewing was increased because of the rise of larger screen phones, 4G networks and better video quality [40] . Many mobile video apps have come to market which increase online engagement [41] . Mobile apps are available on the market that let you access MOOC videos through iPhones and smart phones. MOOC platforms have also taken to mobile learning. There are Khan Academy apps that let you access, search and organize the Khan Academy videos on your smart phone and iPad. [42] [43] . MOOC platforms like Coursera, Udemy, and Udacity also provide mobile apps for viewing video lectures [44] [45] [46] .
YouTube also provides high quality video viewing on mobile devices [47] .
I. Factors Related to Multi-language Support
MOOC and online learning platforms offer videos in many global languages and language subtitles. Khan Academy wants to make their videos widely available. Khan Academy offers videos which are dubbed into the major global languages of the world along with video subtitles and website translations [48] . Coursera also offers courses and videos in multiple languages along with subtitles [49] . YouTube states adding language specific captions, and dedicated channels for multiple languages can attract a wide audience [50] .
III. RESEARCH
The papers that were analysed in the previous chapter do not give an overview of the topic containing all the factors. Mostly they focus on one particular group of factors, e.g. video content [10] , video design and production [13] , or student engagement [7] .
Following the literature, we have identified factors that have direct or indirect effects on the online success in various categories. However, without a classified categorization there are some drawbacks. The video production must apply most, if not all, of the factors in harmony to be able to create a compelling video experience. It is necessary to provide a highlevel design and a production guideline with all the factors contained in the topic in order to manage and create better and more engaging online learning videos.
To give an answer to the identified issue, this research work follows the design methodology. The factors observed during the literature review are analyzed and translated into a complex framework. The main goal is to provide a simple, yet condensed overview -respectively a categorization of factorsthat helps the video production to follow a clear path during the planning and shooting phase to make online learning videos within MOOCs successful.
IV. RESULTS AND EVALUATION
On the basis of the study of available literature, learning videos and websites, related success factors are classified into categories and presented in a condensed format. The main goal of this research is to generate the following artifacts:
• Categorization/classification of the success factors • High-level conceptual overview of the categories • Detailed framework/guidelines for online learning video success
The success factors are classified on the basis of video content/style, support material, production phase, distribution medium, social media, gamification concepts, mobile technology and internationalization. The factors and corresponding categories that have been presented in Table 1 . are placed in a list. However, the categories are interconnected and affecting each other at various stages of video production. In order to provide a condensed overview, the current list view needs to be rearranged and visualized in a graph. Multiple categories can be combined to manage a video. When these factors are combined effectively, it can enhance the video engagement and views. The detailed study of the combination of the categories for the success of online learning videos is not in the scope of this research paper. The research team draws attention to the possibility of these combinations with a graphic visualization in the form of a spider graph in Fig. 1 . Spider graphs [53] are used as a method of visualization that helps understand the relationship of multivariate data. Each axis represents a category with detailed factors that correspond to the group. The outer circumference could be manipulated to be able to show the qualitative strengths of the video production as a concept.
The evaluation for the proposed guidelines and artefacts is conducted in two ways. In the first part, the identified success factors have been verified by studying two specific popular learning video platforms namely Khan Academy and Coursera. Fig. 1 contains these success factors related to the online learning videos. By observing the video characteristics on MOOC websites, YouTube and social media like Facebook, Twitter, etc. It can be seen that almost all factors discussed in the paper are observed in both platforms except the factors related to gamification which are only observed in Khan Academy. The guidelines and the spider graphs have the potential to be useful from the video production perspective. The speaker, project manager and video director can use these artefacts as a checklist or concept document during the planning phase.
V. CONCLUSION AND OUTLOOK This paper provides an insight into the research area related to the popularity of learning videos of MOOC platforms. It attempts to recognize and contribute to the debate raised during the research work on the topic of identifying the success factors of online learning videos. It provides 
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978-1-4799-4742-3/14/$31.00 ©2014 IEEE November 13-14, 2014, Thessaloniki, Greece a condensed overview of the categories in the form of the design artefacts as seen in Fig. 1 . Video producers can use these artefacts as guidelines to support the online learning video production and conceptual development. Furthermore, it is evident from the framework that the categorized factors are not isolated from each other. They can be combined to have a positive impact on the video production and maintenance. The analysis of the synergy between them is not part of the current research scope. The current research work has a few shortcomings that need to be addressed in future. The findings are based on the qualitative analysis of small samples of secondary data from scientific papers, articles, websites, and videos. Moreover, technology is changing at a faster rate. New techniques and trends, such as gamification, have recently been introduced in MOOC platforms. It is essential to do a detailed study for these upcoming trends. A detailed study of the synergy between categories should be persisted on in further research activities.
